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the  manufacturing of the  various mechanical components ( ~ r i t h  the 
exception of the acoustic l iners )  and the in s t a l l a t i on  of the 
mechanical hardpyare is completed. I n  addit ion the necessary in- 
strumentation has been purchased and in s t a l l ed  and the s e t  up of 
the appropriate e l e c t r i c a l  netvrorlrs has been completed. A t  
present the whole experimental f a c i l i t y ,  including both the me- 
chanical and electrical .  hardvraxe, i s  undergoing a thorough check 
out as it i s  being prepared for  the ac tua l  t es t ing ,  which i s  
expected t o  take place i n  the very near f'uture. 
B. Theoretical Studies 
During the th i rd  quarter of t h i s  program the theoret ical  
e f fo r t s  continued i n  two direct ions .  As reported i n  our pre- 
vious progress reports work continued on the analysis of three 
dimensional wave propagation i n  a c i rcu la r  duct containing a 
through steady s t a t e  flow and attenuating s ide  vralls. Although 
t h i s  i s  a very d i f f i c u l t  problem i t  i s  believed t h a t  i t s  solution,  
once obtained, v r i l l  enable engineers t o  develop more effect ive 
procedures f o r  the design of acoustic Liners. 
Our other theore t ica l  e f fo r t  i s  directed towards obtaining 
admittance functions fo r  nozzles of a rb i t r a ry  shape. Presently 
available theories a re  only qpplicable t o  nozzles with slowly 
converging taalls whose mean flotz may be assumed t o  behave i n  a 
quasi one dimensional manner. A s  i s  well  Imnown, most p rac t ica l  
nozzles a re  - not slowly converging and the applice-bil i ty of 
exist ing theories t o  calculate  t he i r  admittance functions i s  a t  
bes t  questionable. I n  the analysis of the case when the nozzle 
walls a re  s l o ~ r l y  converging solutions can be obtained by means 
of separation of variables technique. This is  no longer the 
case vhen the convergence of the nozzle wal-1s i s  f a s t  so tha t  
the steady s t a t e  f l o ~ r  cannot be assumed t o  be one dimensional. 
We are presently exploring the poss ib i l i ty  of obtaining numer- 
i c a l  solutions for t h i s  case, Once obtained these solutions 
t r i l l  be of considerable use i n  the analysis of various combus- 
t ion i n ~ t a ~ b i l i t y  problems. It i s  believed tha t  the ana3.ysis 
and solution of t h i s  problem v i l l  require a considerable amount 
of time. 
The ins ta l la t ion  and preliminary checkout of the en t i re  
system has been completed; ho~rever, the f i n a l  checlrout is  s t i l l  
undenray. A t  the outset of t h i s  program it was planned tha t  a t  
t h i s  point i n  the progrem the f a c i l i t y  trould have been completed 
and test ing would be underway. Unfortunately fa i lures  i n  various 
components of the System (e  .G., system dryer and vnlves) and 
delay i n  deliveries of major system components resulted i n  un- 
expected delays. In  February, 1969, t ~ i o  valves were ordered 
for  the system. One of these valves controls the a i r  flotf in to  
the chamber of the rocket motor ~ r h i l e  the other controls the air 
flow through the sound generating system. The manufacturer 
promised delivery of these valves i n  mid-July whereas the actu81 
delivery occurred a t  the end of October. A s  a r e su l t  our vrhole 
working schedule had to  be changed i n  order t o  minimize delays 
i n  the plnnned program. 
The f i n a l  ins ta l lo t ion  of the system was completed when 
the valves arrived. I n i t i a l  operetion of these valves disclosed 
two discrepancies : (1) the hydraulic power uni t  f a r  these valves 
(also purchased from the same mcnufocturer) had an output pressure 
of 1500 p,si.fr, instead of 3000 psig; (2) the e l ec t r i c  controller 
for  the valve had e faul ty  printed c i r cu i t .  atro xreelrs were 
required to  correct the d i f f i cu l ty  trith the hydraulic power wit 
and one weeli to  repair  the e l ec t r i c  controller.  Once these 
d i f f i cu l t i e s  tsere corrected the valve functionals were completed. 
The delays and d i f f i cu l t i e s  encountered with the delivery, in- 
s t a l l a t ion  and opero.tion of the valves are  the mein reasons for 
the slippage i n  the program schedule. It i s  hoped tha t  through 
a concentrated e f fo r t  we s h a l l  be able to  m~lre up fo r  t h i s  delay. 
When the valve functionals were completed, the new air 
pressurization and storage f a c i l i t y  was activated f o r  the  first 
time, Additional minor problems tha t  resulted i n  minor slippage 
Irere encountered, These problems included leakage of compressor 
intake valves, lenlrs i n  the dischcwge system and clogged a i r  
dryers. To date a l l  of these problems have been resolved. The 
experimental f a c i l i t y  i s  undergoing i t s  f i n a l  checkout and i s  
being prepared for  the i n i t i a t i o n  of the nozzle tes t ing.  
In  addition to  the e f f o r t  required to  develop the hard- 
trare and its associated systems, a similar e f fo r t  was required 
for  the instrumentation associated ~ r i t h  t h i s  experiment, Both 
the steady s t a t e  and the dynamic c i rcu i t s  had to  be designed, 
developed, end ins ta l led  in to  an area l~here no instrumentation 
had previously existed. Major instrumentation items such as an 
automatic tracking f i l t e r ,  tape recorder, osciUograph, s t r i p -  
chart  recorders, and dyncmic pressure transducers had to  be 
purchased, calibrated, and ins ta l led  in to  the system. Special 
attention rras given t o  calibration, recording, and data process- 
ing techniques. 
A l l  of the instrumention and i t s  c i r cu i t ry  have been 
ins ta l led ,  The majority of the c i rcu i t s  have been checked out. 
As t o  be expected, some problems with ground-loop currents, 
faul ty  cables, and guard loop modes were encountered; however, 
these were eliminated as they appeared, A few c i r cu i t s  remain 
to be checked but these w i l l  be ready when nozzle tes t ing  i s  
begun. 
11. PROGRESS DURING NEXT REPORT PE8IOD 
Final checkout of the en t i r e  experimental f a c i l i t y  t r i l l  
be completed. Testing of the nozzles ~riU be completed and 
nozzle data ancalysis w i l l  be performed during the time tha t  
the acous-t;ic l i ne r s  w i l l  be tes ted,  All data reduction w i l l  
then be completed. The f i n a l  report  s d l l  follow thereafter.  
